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Background:  
Women have become increasingly physically active 
in recent decades. While exercise provides 
substantial health benefits, intensive exercise leads 
to an increased risk of skeleton. 
 
Purpose: 
To examine the effects of long-term high-intensity 
training on bone mass in adult female rats, and 
explore the mechanism of bone loss by high-intensity 
training. 
 
Methods: 
A total of twenty 3-months female 
Sprague-Dawley rats were randomly divided to 
exercise group (n=10) and control group (n=10), 
and exercise rats fulfilled 15 weeks exercise. The 
exercise rats fulfilled 15 weeks increasing load 
treadmill exercise. All rats received vaginal swabs for 
everyday. Dual X-ray absorptiometry (DXA) was 
used to evaluate the bone mineral density (BMD) of 
whole body, and estradiol levels (E2) were 
determined by a solid phase radioimmunoassay kit. 
Histomorphometry was performed in the proximal 
tibial. Biomechanical testing of the femur was 
determined by three point bending test. 
 
Results: 
Fifteen weeks of exercise significantly decreased 
body weight, BMD, maximum force and E2 
compared with control group , and BMD were 
positively correlated with E2 (r=0.484, p<0.001), 
and all exercise rats lost regular estrous cycle. The 
exercise group showed a significant decrease in 
cancellous bone volume (BV/TV, Tb.Th, Tb.N), with 
decreased bone formation (MS/BS, MAR, BFR/BS) 
and increased bone resorption (Oc.N, Oc.Pm). 
 
Conclusions: 
The findings suggest that intensive exercise had a 
negative effect on bone of rats, and the reproductive 
abnormalities may be an important determinant of 
bone loss by suppressing bone formation and 
stimulating bone resorption.
  
